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 MODERN  PUMPING  MACHINERY
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the fall of the spear rods is cushioned by
doing work on the down-stroke, and the
torque on crank-shaft is partially equalized
for the same reason. The mechanical
portion of the balancing is carried out by
connecting a counter-balancing weight to
the vertical rods at the surface. Tube-
well pumps are made in sizes from i|- in.
to 12 in. bore and with strokes from a
few inches to 3 or 4 ft., practically the
same type of pump being developed to
larger sizes in connection with pumping
engines for waterworks purposes.
WORKING  BARREL
On account of its intermittent action,
a single-acting unit is frequently incapable
of extracting the full quantity which a
given bore-hole is capable of discharging.
To meet this condition a double-acting
type of tube-well pump is necessary. The
form usually provided is that known as
the " concertina type ". This consists of
an arrangement (fig. 13) with two buckets
and without a foot valve. The upper
bucket is usually attached to a tubular
rod, and the lower one to a rod passing
through the tube of the upper one. For
correct operation one bucket must be com-
ing up while the other is going down, and
a special head gear is necessary, as shown
on the illustration, with a pair of parallel
cranks to drive the tubular rod B and a
single opposite crank for the centre rod
A, or alternatively an opposed bell-crank
lever system. The behaviour of the pump
is easily followed. As the buckets separate,
the upper bucket discharges water through
the vertical delivery tube while on its
under side it sucks water through the
lower bucket, which for the time being
acts as a foot valve; then, as the buckets
approach each other, the lower bucket
delivers water through the top bucket, and
merely elevates the suction water below
Fig. 12.—Tube-well Pump	it. Thus water is discharged on both
strokes,  and  both suction  and  delivery
water columns are in motion during both strokes.   In addition to extracting

